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[IS*JS 3 ] m&m 1 213*5©;*^ 
hu IBrTI!;^ t 1 — v £ 1513^ 2 fa £ % ^ ^ — v 

*£i&ffik, luiB^aj^^-^^t^^^n^iuiB^^e 
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MH3vx^©7^-->^tuf3*ffi^S^-r^>}-^*^^ 

£ tit ^ s c k * k -r £ B^ssa o 

[0 0 0 1 ] 



[0 0 0 2] 

-v (xY^r-y) ®nmmi&*^ffi%imx$>2>o 

^t'T7^ 2 0 7 y^^ 2 0 7±©;<* — 

>©Kgm2 11^^lfc§^ 7^hl/y^h^ 

2 5 2 ta:flS8**nSo 7X^207 

RS Ttev*^— *R SB±T^^r^>7jfp]T*$»'5Y 

2 0 8XV^»<OU— tfT*W2 0 9iaDv^^20 

mmfflw-tz>3immm2 1 otM^nso ^sjw^2 
[ooo3] 'J-t^e— ^igaxY^v 1 

— ^©X«»2 3 8©±JH^H^^n*:YttfflCD^ai8 
2 5 0, SV^WSCDl/— HfT*tf2 4 6 M J; tK 
«2 5 2<Z)Yft«#»KF J E = **tt, ^LB^ft^Y^ 

j^iW^ 2 l oi:«t^ntv^. i»J8P^2 1 0 

ttv «J&*il3e:ffi«k:*r3V^TB»*2 2 3*^UTX 
, J-7 : E-^ 2 2 4, 2 2 6St5Y'J-7 ; E-^2 3 
2,2 3 4©»f^ft»J»rSo 

[0 0 0 4] 2 5 2 £«S LX&MTZ 

fitS*^ — ^ (XY^r-y*) lCO^T0 9 4fflMTgB 
BfJ-T So XY^r-^2 0 Ofct, ^2 12 k, 2 

1 2±£IS;££ft£*V hvs-k bTCDX^TY K 2 1 4 
k, Sfi2 1 2±m&V t XiS^f K2 14 fc«&oTX#|n| 
£*£gj«JtE&^ 1 <D&$l)fa2 1 6 k, z<Dmi<Dmm# 

2 1 6£fifJ®-T3f£I!j;tf-f h^UTCY^ K 2 2 2 t 
}& o T X * fp] £ E 55 T £ Y * fpj pjf g & ^ 2 co^gj 
ft2 3 6 k*fl^TV^5o X#-f H 2 1 4{i^Si2 1 2 

±©Y*ifto— «ffl»«fc:x*|fiiK:j&oTEH*tiT^ 

5. mi(D&mfo2 1 6ti\ ^2 1 2±tCX^-f K 2 

1 4Cifig?LTX*[Rlt:i&-3TiaH*tl&^ l©Y*r-f 
K»3I*2 1 8k. ?tit¥ft\Z7m2 1 2±«c:iEB* 
tlfcgI2<£>Y;ff>r FJ|Ra*2 2 0 k, ^ft£0D^£?£tS 
*n&Y*|&It:ffiVaY*-f K 2 2 2 i:^tlt^§o 

[0 0 0 5 ] ^Si2 1 2±©X^-T K 2 1 4(DY^[r]CD 
— fljfcltt, ^ lCDXU-T^-^ 2 2 4©@^2 2 4 
A X#-< F2 1 4t:aSSUTX*|Rlt:ffil8*nT^ 
So ££s «2 1 2±©Y*|fii©flhiBfflafi«T!B2 0 
Y*>f F««#2 2 0©Y*|6|CDflh«t:tt, $20X'J 
^T^-^ 2 2 6 CDS^^ 2 2 6 AtiK X*|Rltiit8* 
ntl^o ^ 1 ©X 'j-T^ — * 2 2 4©pJ1&^2 2 4 
Bti, ateS8tJ-2 2 8S^UY^ K 2 2 2<D-ffll£ 

a^^nT*5t», ^2©x * 2 2 ecDpjfti^ 

2 2 6 B(±, m^U2 3 OS^ITY^ K 2 2 ®fft 
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3BC*BStlT^So Z(Dfz&>, mi. % 2 CDX U — T 
2 2 2 2 6 ©qjft?2 2 4 B, 2 2 6 BCD^ 

»«c«j;oT8l©#«rf*2 1 6#x#iRjtce»<**i5<k 

[0 0 0 6] Y#-f F 2 2 2©X#ia©HWfcffi«fc 
(4. !gl> ig2CDYU~T^-# 2 3 2, 2 3 4cO@^ 
^2 3 2 A, 2 3 4 A#Y#ra£j&oTBB«;**U $ 

1, £2CDY#>f KIKgtf:2 1 8, 2 2 0 BfcH!*;**! 
TV^o il, ^2(DYU-T^E-^hL/T*)A — tT> 

[0007] mz(D^mw2 3 6(4. y#>t k 2 2 2* 

±T^?>«t?«^T*fflS^¥fi : ^^o^ii2 1 2CD±® 
(SipM) CKff¥fftE«*tt&^«2 3 8XWS« 
2 4 0^, ^n6©^f 2 3 8 h)Sffi2 4 0 t&YJSJ 
H2 2©iffl«t?fflStaiB^S— »©Y*|R|||lia*2 4 

2, 2 4 2 i:*SUtt^o ^n^CDY^rfilfflgfr 2 4 
2, 2 4 2(4, Y*f>f F 2 2 2fc<0BC3fS©^^v^ 
*JB«LfcttJrt?Y;*f-f K 2 2 2 £Wt£BBBc**IT^ 
3o -ft£©Y^[p]ffi§f$ 2 4 2 , 2 4 2©MCit 
ff§2tf)|£«!#;2 3 6 (7)|gi!j^lS^:«^;t-^miaiUfe^ 
1. S2CDY'J~T^ — * 2 3 2, 2 3 4 GD njft^ 2 3 
2B, 2 3 4B ({Mb, 2 3 4BiiI^tf) #m*)tt 
itSftTifetK YU^7^ 2 3 2, 2 3 4©qlijj^ 

2 3 2 B, 2 3 4B©^»i: ( fcoTl2©^®ft2 3 6 
#Y#|n]k:l8IS<**l£ £-5fc:fcoT^£o 

[0 0 0 8] 2 3 8 (4*^Xt=— S^SfctaTiS 

t), £©^«a&2 3 8cD±B£t±, ^8 2 1 2±£H^ 

$nycx^itSijfflv-if z F^it2 4 iRTfYmmmm 

£SR£)X1£i!jii2 4 8, SR©Y^i6M2 5 OMffi 
**«2 5 2 JlTV^S. £1, I20XU-7 

^-^ 2 2 4, 2 2 6, SI, S20YU-7 : E^2 

3 2, 2 3 4#^i&£ft3h, £ft£j&DTS5;>feS*R2 

5 2 3&sjS**tlfcS2©^l&it:2 3 6#X, Y2^S 
lRjfcJ£ttU ^CD^ifrffiB* s I/-'tf z F^H-2 4 4, 2 4 

6 M£oTft-ffl£ft£o 
[0 0 0 9] 

ftRM*^tt»fc«*S£fcfc&!K US • «ffi£>±i* 
fc. S(ds ^*S«2 5 2(4, <fc*;ii: 

-^KttffiB (YU-T^E— * 2 3 2 , 2 3 4<Z)|gffi/jffi 
©fit) i:^r-^IMffiDfil (ARM 2 5 0-\ 
©l^-ifT^f+2 4 6*6©ffi«|»«imu— 1f*CDXI* 
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tbWS»i:ft!K ffl«*»»JKlfii±fc:*3pJ7?»s. 
[0 0 12] tftb^ ^IBBJJiCcfcSXT—^HBu 
(Y^[r3) k^2^fnl (X*|rJ) k£J£»RlfB 
fcnJttXT 8 — ^ (PST) k % ^-Xffit* (19) (c|& 
lt£tl£IIR@i (7 5, 7 7) fc*rr SlufHoJttXT- 

v (pst) ©<a«**m-rsffla*Ui*ak*iiA& 

Xr-^i (13, 15) KiSV^T, fi>R^ (75, 

77) cjj-r srti&x^-^ (pst) ©eg^^tH-r 

^>^m* (Ll, L2, L3) ^pTIftXT 1 — ^tl»tf6 

(-^F^It^- (81,82,83; 
121, 122, 123) ^^UTfiRl (75,7 
7 ) £jI^ir3?M**^ (91, 92, 9 3 ; 13 
1, 1 3 2, 1 3 3) k, Rji&X^r-^ (PST, RS 
T) ©Sl^lRlCD^ttJCJiBD'r, tufB^*^;^^ (9 
1, 92, 93; 131, 132, 133) *mj|B^ 1 
#IrI ( Y*f&l) (C^ib^-y-^^i&^g ( 7 2, 1 0 2) 

[0013] ^-XSBM (19) (4RJt&X^-v (P S 
T) 4«?«rqIlfiK:3£«fbTV^ 0 (7 2, 10 

2) (4Rli&X^-> ? (PST) *HufHSl*|pI (Y* 

Xf-y (PST) £fg2?5[pl (X^fpj) (C^t&^-fra 
^t 1 — ^tt*«*M*5 0 qlt&X^-v (PST) % 

i^r-^ (PST) ^r^l&^^^Si&lftk, pf»;X^ 



- 3 - 



2001-307983 (P2001-307983A) 



-v (PST) *lfc#3**1B (T^ftJX-^ 

h) (8 1, 82, 83; 121, 122, 123) h 
fiRl (7 5 , 7 7) ©Fl0Mh(i(m*-Klt^§ 
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[0 0 16] Hlli, *»B8fcJ:45a*«Bl 1©— « 

12, V^^R^bt^St^V/^^^T- ^81 
U^-^B) 13. SimPL, »«5*^*P 
L4«ftt5*fr37A14, *77SfiP*«KLT 
^It^fiiXr-y'gl (X^ — >^g) 1 5#£H 
X.T^5o ft:fc\ *HJ6CDJBffiT-tt, -PJ^IT8 0 0 
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[0018] *ft:n 7A14(t t£B* F D <D±® 
B£ti£^B©Sipkft£^— y^U — h B PCD±®lc 
ttft (i;t'(i4o, tztcX^m lT-(4Huffi<ffl(D2o6D^ 
050 <£>Kr«£ 1 6 4^LT«»^tlfc^ 1 1 7 

k, 1 1 7±^|§{7 v ^tl7c^2r}^ A 1 8 
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TZmBW^— 7. 1 9 k, C:<£>^— X 1 9©±ffiCD4ffl 

952 0 k, 4*(Z))HIfflJ2 0©±*SS*ffl5tc:iijB 

tst«t» i^7A i 7©^ffia5^«j^^-s^is^ai 

2 1 k£(§xTM£ 0 ^— * 1 9(4S^;fr£>fiffiK£ti 

h^n«5^ffi©^»tc<t5MJBjR©^b*B&<-c:kA5 
t^So dO)JB18f^S2 l©4>*gB«c:tt, ¥H»B»<Z) 
II3PSB2 1 A#JBjEjR**u -©BIPSB2 1 A|*Uc«»7t 
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*\ 2 3 ©±{*;XB:— » (IBP 2 3 Atffilt^) 
St$7» **»aitt»»R:J;i)JBj«UT*J:V^. <T©£d 
£UT«J$£ftfc#ft::3^A 1 4£*f-r£fS:Btf;FDA> 
^CDtgifrte, 1 6 £ <£oT ^7DG UU)/T-%& 

[0 0 2 1] fi»mPLi:Ull, ^®»AX© 
yjfpJ^ZIfiyjfRlk^tl, <TCIT*(4, Birl/tVhVy 

*ft**SBl:6a«ti t*«lAX*rR|t:j&^Tm«IBI 
BT-Kg£ ftfcSJ&tfcO) U >Xji 1/ y<> h * e> ft 3 JS#f 

n fe Ttr 7 x p ±<d m mm t: *t»ft s*® « ^ 
[0022] B2I4, mk^T-vrnw. 1 5©*««a 

IHT*$>£o -CDSS^^-^^ia 1 5(4, ^-7 1 9 

k, ^1 9 t^MfffiSft^nfeSSx 
^-v (^r-y*#) PSTk. SS^f-yPS T 

zm^fax-bz xtt*iRicBtt-rs y ^y-^-^ k u 

yr»»*|fiI7?*S Yffi^fpj^igid-r^U^y-^-^ k 

LTCDY'J-r^E-* 6 5 A, 6 5Bk, 

^6 5A, 6 5 BJCcfcSStg;*^ — S^P S TCDlKtft^f* 



_ 4 - 



001-307983 (P2 0 0 1-3 0 7 9 8 3A) 



oT5fel>S£**S»4S*aS»ffli7^ — A 5 4 , 5 5 
i:^)^M$tlTM§o SM»fffl7b-A5 4, 5 5 

ISH^tvTl^^o ClcD^^SKr^ ^ I/ — A 5 4 , 5 5i: 
cfctK *«^^— ^PST3&«Y*|qlfcBttUfcl»t»* 

[0 0 2 3 ] X'i-T^ 6 4fci\ X|fi^fR]^^&oT 
MfftSftfcH^Fe 6 A, 6 6Bh, SS^f-^PS 

6 6 A, 6 6Bit X«*lpHC»oTffi»**VfcX*r>f 
H 6 8©±»K»B-&nTV>3. fit, X + tUf^ 
6 7lc(t X#-r K 6 8£^A/r*WftaW 6 9 #X*i> 

§Si:ilt6titv^o ££x qlifrgW 6 9 fcj\ JaMflj 
l:Wilit7 5 y *80x7^y K 7 0 &7"<7V> 

§ o 

[0 0 2 4] 6 5Ait YiS^f H 6 80 

-Xffl|SBSP^tSW€>tlfeRll&? 5 7 Ah, S^iWffl:? 
b — A 5 4±fcr5£*#£*l£H^5 9 AtfrbffitiSLZtl 
TV^o Y'Jz7^^6 5B(t Y**|R|t:j& 

^rmm^titzY^-f F7 icsotgii4«:Y^t 

U *^7 2© + X«SBfflt:«»6n&Rr» : P5 7Bh, 
SMiffi7V-A5 5±t5^tiSB^5 9Bh 
d^i^llTUSo §BS?5 9 A, 5 9Bi2, WSJ 
?57A, 5 7 B*tfc»&tJ.fc5 ££«*5=— ^ P S T 

y ^ 7 2©-X«SB»C:tt, X*V F 6 8#B^£*lT 
[0 0 2 5]Sfi7f-^PST©X, Y*|Rl(Z)flS«ffi 

PSTcDX*|p|(Z)ffi«fil[«W-ai(Z)fc«&K:, ^191 
td3d#gB«-7 4*^bTU-if^|f«CDgR«7 5* 
BJtU SffiXf-^P S T±t3-t^a-^h¥I 
UmifeTSIfi^hSl, 8 2£iESbT& 
So *«^^—^PST©Y*|aj(Z>tf«Htt«W-ai 
(Dfe&lZ^ -x— ^ 1 9±C3EJ*ffl*r7 6 ^^LTl/- if 
^F^Itm©^R^7 7^@^b. SS7t-^PST± 

— — ^ii^ffitS****: b£Ti£l+8 3 
bTfe£o ifT^ffrL-^ b 8 1 , 8 2, 8 3ffl© 
W-1f^iJEStrS*S*iRSL*:^frU^--^^7 8 
tt, — «#«fflFDCH5g*ft&£J*«tJ7 9fc3E«fr 
^:i:ia^ *<—7> 1 9 fc#bTfi»Wfc»:ftbTl9! 



^x**i«-rs*H*f t>a^ffl©sita9 1, 92, 9 

[0 0 2 6] I3il *$S9Jfc:«fc*lx — tf^F »lt©«JBK 
*«W*Sfc»0«*¥fflH7? ; fe5o Ifcr-yPS 

T±t«4, ats^^-^psTox^r&icDffiaiffiHW-si 

©&«>©2<fflCD^F*ffl-J2.- y b 8 1 , 8 2h, SSXf 
->>P S T0)Y*lRl<Z)a5«ffi«ffl-aiffl(Z) HBGH^fha. 

h 8 3 4sttH*ttT^* 0 TSH-^^ifllJffi 
-r^£*r^9 1-9 3#Y#>f K7 ltj&otYAlRlt: 

i/S/— ^7 8 ^cDu-vytMfrb&mzntzmmmcDu 

-if^LKi, Y*t'Jy^7 2±©Sft*9 1 7?KW 
^nTT^th^-— y h 8 1 £AftU T^lt^-^bcD 
**«T?R#*tt&l/— if^h^-^ 1 9£*fbTH^ 

^hSltT^TilTMlfcTMIt ^^ff^L- 

^ b 8 i ^?>mwbfccDt>Aift^-tf^iL i tm^mz 

JtfrU Ytt U y ^ 7 2±0K»ii9 1 -efiltSftt 

[0 0 2 7] mmiz^ =f»Wr]s*/—;*7 S*(D\s—*rit 
«*&ffilf£ft&U— 1f#L 2fcfc, Y*t'J^^7 2± 
©MStgl9 2^RW^nT z F#tl--3--y h 8 2 tX» 

-X 1 9 fc*f bTB5£<*ftfe«R»7 5T*5iM$tltzls 
-If^fctfTftll-i-y b 8 2CT*T*U T^^teii 
T*INa.- y h 8 1 *6UHJLfc©%A»l/— 1f*L 2 
fcj&SlfilfcjlfTU Y**y 7 2±©filrtl59 2 7? 

tt. Y*-\> U y^7 2±<D&Mffi l 9 3*eRtt2tlT=F» 
ff-zL- y h 8 3 IdAStU ^F^fh^-y h 8 3 ©^ipgt 
T-R»$nfel/— if^ii:^— ^ 1 9 fcjtfbTH^Sttfc 

mrw>7 7x*fcmzntc.u-^y6£(D^mz±^Tm$i 
y ys; 7 2±®Miti9 3x^m^tix^miu^ 

—J*7 8 tS5o 
[0 0 2 8] i<0ct5CY»>f 7 1 ^I^&oTStS^T 1 
— yPS T k«CY^|RlC»i(|-rSY*^ U ^ 72± 
CB«bfeSiti89 1 , 9 2, 9 3*^8t|-i-yb 
8 1, 8 2, 8 3£i^— 1f^^AW^-fr5^h^<J;t), 

Y^mizmRXT-isp s t tmm^x &mR*^-~z/ 

PST±<D=F»Wr^—vV 8 1, 8 2, 8 3 tiESg^lx 
— 1f**AW"T «di:#7?S* 0 *fc> Tiffin 
8 1, 8 2, 8 StfflWbfcT^JiAWjfclSftJISff b 

I+jl- y h 8 1 , 8 2 i:IRl7 5 i:OP^6DP^Si, RXf 
=fmtzL- v y 8 3 hM>RM7 7 h©P^£)££gtT-£3o 
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[0 0 2 9 ] Stt^tS^^-^PSTfcttJC^ 
ttmM^yhSl, 8 2©Y^[S]0^1!j^ b d 

Xr-yPSTtiotMt^TM^^^ b 8 3 <£> 
X#|rOCDgPft* hD-^**^- tSfi^4ttSo * 

its TWfhi-y h 8 i fc«R*7 5©m*aa-r»^ 

— tr^teCD^BStt, X «J~T^E— # 6 4cDX$fi^fR]£7&o 
t) > T^tf^- y b 8 1(4. X y ~T^E — ^ 6 4 CDiSK; 

b 8 2 hfiR@i7 5 0P^4affif Sl/-if^©^S;KttX 
U-T^E— 9 6 4CDXffl*fq]iC?&oTMIS^iXfe@^? 
6 6B±£SS£* U ^If^y b 8 1(4, X'i-7 

[0 0 3 0] 0 414, b©«a*iawr* 

xmMT&bK m<D*»tt3L-y b 8 2, 8 3 ^li© 

«it^^-r^o t^H-jl-^ b 8 m, e^tr-A^r 

>J y * 9 5, S*Pil9 6, 3— ^t^l — ^9 7, 

4^1SSS9 8, 9 9ti>t>mm$tix^z> 0 

[0 0 3 1 ] Y3ri* U vV 7 2±<2^ftfgl9 1 T'MSt^ 
ftfclx-+F*L 1 (4, ^&ft^-y b 8 l©«*tf— A 
*:/'J 9 5 I, fl36t-A^7U 9 5T* 

aa*a^i fcs»*j«d2K:dao*fta. 

1«4 4^C0 1 SfiS 9 8£ii^TS*PSI9 6T^lt$ 
tU St>"4^CD 1«H*&9 8*iioT<S^lRl*S9 0° 
@KU d^tf-A^^U v$ 9 5T-^S(4^^tlT 

ax7'j^^9 ssaauT^w-^-^ b8 i^A,m 

[0 0 3 2 ] 2 14 4 #CD 1 9 9 

£iIoTfiR§i7 5T-^ft£n, II 4#£> 1 jftftfi 9 
9 ft»oTii##|pI#9 0° HftU «JtbT— A^^U 
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[Claim(s)] 

[Claim 1] Stage equipment equipped with the position detection equipment which is 
characterized by providing the following and which detects the position of a movable stage 
movable in the 1st direction and the 2nd direction, and the aforementioned movable stage 
to the long mirror formed in the base member. Light transmission optical system which 
carries out light transmission of the detection light which detects the position of the 
aforementioned movable stage to the aforementioned long mirror to the aforementioned 
long mirror through the optical equipment in which it was prepared on the aforementioned 
movable stage. Move equipment made to move the aforementioned light transmission 
optical system in the 1 st direction of the above according to movement of the 1 st direction 
of the above of the aforementioned movable stage. 

[Claim 2] It is stage equipment characterized by the aforementioned base member 
supporting the aforementioned movable stage possible [ movement ] in stage equipment 
according to claim 1 . 

[Claim 3] It is stage equipment characterized by the aforementioned move equipment 
moving the aforementioned movable stage in the 1 st direction of the above in stage 
equipment according to claim 1 or 2. 

[Claim 4] Stage equipment characterized by having stage move equipment made to move in 
the 2nd direction of the above on the aforementioned movable stage in the stage equipment 
of a claim 1-3 given in any 1 term. 

[Claim 5] The move shaft to which the aforementioned stage move equipment moves the 
aforementioned movable stage in stage equipment according to claim 4, and the 
aforementioned optical equipment with which it was prepared in the aforementioned 
movable stage and the optical axis between the aforementioned long mirrors are stage 
equipment with which it is characterized by carrying out simultaneously coincidence. 
[Claim 6] It is stage equipment characterized by having the detector arranged at the 
vibration separation member which separated the aforementioned position detection 
equipment in [ the aforementioned base member ] vibration in the stage equipment of a 
claim 1-5 given in any 1 term. 

[Claim 7] The aligner characterized by using the stage equipment of six given in any 1 term 



from a claim 1 as one [ at least ] stage of the aforementioned mask stage and the 
aforementioned substrate stage in the aligner which exposes the pattern of the mask held at 
the mask stage to the substrate held on the substrate stage. 

[Claim 8] The aligner characterized by having the projection optical system which projects 
the pattern of the aforementioned mask on the aforementioned substrate in an aligner 
according to claim 7. 

[Claim 9] It is the aligner characterized by being held in an aligner according to claim 8 by 
the member with common aforementioned projection optical system and aforementioned 
long mirror. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the stage 
equipment built into the aligner which exposes a pattern to a substrate by the manufacturing 
process of a semiconductor device or a liquid crystal display panel, and its aligner. 
[0002] 

[Description of the Prior Art] Step [ of the former / drawing 8 ] - and the schematic diagram 
of the scanned type aligner of - scanning method, and drawing 9 are the perspective 
diagrams showing the outline composition of the substrate stage (X-Y stage). The lighting 
light IL for the exposure from the light source 201 illuminates a mask 207 by the uniform 
illumination distribution. Projection exposure of the image through the projection optical 
system 21 1 of the pattern on a mask 207 is carried out at the substrate 252 to which the 
photoresist was applied. A mask 207 is held on a mask stage RST, and a mask stage RST 
drives it by the linear motor in the direction of Y which is the direction of a scan on the 
mask base RSB. The Y coordinate of a mask 207 is measured by Y move mirror 208 and 
the external laser interferometer 209, and the main-control system 210 to which this Y 
coordinate carries out control control of the operation of the whole equipment is supplied. 
The main-control system 210 performs the position of a mask 207, and control of traverse 
speed through the mask-stage drive system 219. 

[0003] Moreover, by the move mirror 250 for Y-axes fixed to the upper limit of the top- 
plate section 238 of the linear motor drive X-Y stage mentioned later, and the external laser 
interferometer 246, the monitor of the Y coordinate of the sensitization substrate 252 is 
always carried out, and the detected Y coordinate is supplied to the main-control system 
210. The main-control system 210 controls operation of the X linear motor 224,226 and the 
Y linear motor 232,234 through a drive system 223 based on the supplied coordinate. 
[0004] Next, the sensitization substrate 252 is explained using drawing 9 about the 
substrate stage (X-Y stage) where it lays and moves. X-Y stage 200 is equipped with the 
1st mobile 216 which can move in the direction of X, and the 2nd mobile 236 which can 
move in the direction of Y which intersects perpendicularly in the direction of X along with 
the Y guide 222 as a move guide which constitutes this 1st mobile 216 along with the X 
guide 214, and the surface plate 212 upper surface and the X guide 214 as a guide bar fixed 
on the surface plate 212 and the surface plate 212. The X guide 214 is arranged along the 
direction of X near the end side of the direction of Y on a surface plate 212. The 1st mobile 
21 6 has 1 st Y guide conveyance object 218 which approached the X guide 214 on the 
surface plate 212, and has been arranged along the direction of X, it and 2nd Y guide 
conveyance object 220 arranged on a surface plate 212 at parallel, and the Y guide 222 
prolonged in the direction of Y constructed among them. 

[0005] Stator 224A of the 1st X linear motor 224 approaches the X guide 214, and is 



installed in the direction of X by the unilateral of the direction of Y of the X guide 214 on a 
surface plate 212. Moreover, stator 226A of the 2nd X linear motor 226 is installed in the 
direction of X near the other end of the direction of Y on a surface plate 212 at the side 
besides the direction of Y of 2nd Y guide conveyance object 220. needle 224B of the 1st X 
linear motor 224 — connection it connects with the end of the Y guide 222 through a 
member 228 -- having — ****- needle 226B of the 2nd X linear motor 226 ~ connection - 
- it connects with the other end of the Y guide 22 through the member 230 For this reason, 
the 1st mobile 216 drives in the direction of X by movement of the needles 224B and 226B 
of the 1st and 2nd X linear motor 224,226. 

[0006] The stators 232A and 234A of the 1st and 2nd Y linear motor 232,234 are arranged 
along the direction of Y, and suspension is carried out to the unilateral of the direction of X 
of the Y guide 222, and the side else between the 1 st and 2nd Y guide conveyance object 
218,220. The linear motor of the MUBINGU magnet type also as the 1st and 2nd Y linear 
motor is used. 

[0007] The 2nd mobile 236 has Y directional-axis acceptor 242,242 of the couple which 
connects mutually the top plates 238 and bottom plates 240 which have been mostly 
arranged in parallel with mutual on the upper surface (datum level) of a surface plate 212 at 
parallel in the state of pinching the Y guide 222 from the upper and lower sides, and these 
top plates 238 and bottom plates 240 on both sides of the Y guide 22. These Y directional- 
axis acceptors 242,242 are arranged in parallel with the Y guide 222, where a 
predetermined gap is formed between the Y guides 222. The needles 232B and 234B 
(however, 234B is not shown) of the 1st and 2nd Y linear motor 232,234 which constitute 
the driving means of the 2nd mobile 236 and which were mentioned above are attached in 
the superficies of these Y directional-axis acceptors 242,242, and the 2nd mobile 236 drives 
in the direction of Y by movement of the needles 232B and 234B of the Y linear motor 
232,234. 

[0008] The top-plate section 238 serves as the **** stage, and long X move mirror 248 
which reflects the laser beam emitted from the laser interferometer 244 for X coordinate 
measurement and the laser interferometer 246 for Y coordinate measurement which were 
fixed on the surface plate 212, long Y move mirror 250, and the sensitization substrate 252 
are carried in the upper surface of this top-plate section 238. If the 1st, the 2nd X linear 
motor 224,226, the 1st, and 2nd Y linear motor 232,234 drives, the 2nd mobile 236 in 
which the sensitization substrate 252 was carried according to this will move in X and the 
Y two-dimensional direction, and the move position will be measured by the laser 
interferometer 244,246. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in said conventional aligner, the 
composition which lays a long mirror in the moving part (movable stage) of stage 
equipment needed to be taken, when the stroke of a movable stage was lengthened, a long 
longer mirror will be put on moving part, and degradation of the controllability 
accompanying increase of a weight and inertia and increase of a drive thrust were brought 
about, furthermore, the sensitization substrate 252 — future — **** — a bird clapper is 
expected greatly and it is expected that enlargement also of a movable stage is enhanced 
Moreover, since it was the composition that a stage activation point (position of the driving 
shaft of the Y linear motor 232,234) and a stage coordinate reading position (incidence 
position of the laser beam for distance measurement from the laser interferometer 246 to 
the long mirror 250) changed relatively with stage movement, conventionally, the dynamics 
of a mechanical system changed with the stage position, and the problem of being hard to 
control also had it. Therefore, in order to obtain positioning accuracy, the positioning time, 
and a uniform performance, the rigidity of a mechanical system and the attenuation 



performance needed to be made to raise, and the expensive quality of the material had to be 
used, or it had to be made the complicated configuration, and the cost rise was caused. 
[0010] this invention aims at offering the movable stage equipment which can realize a 
long stroke in view of the trouble of such conventional technology, without making a 
moving-part weight increase. Moreover, even if a stage moves, a stage activation point and 
a stage coordinate reading position do not change relatively, but this invention aims at 
offering the stage equipment with which high controllability ability and high positioning 
accuracy are obtained. Furthermore, this invention aims at offering the highly efficient 
aligner incorporating such stage equipment. 
[0011] 

[Means for Solving the Problem] While fixing to the portion which does not carry out 
movable [ of the long mirror ] in this invention and realizing lightweight-ization of the 
moving part of stage equipment for solution of the above-mentioned trouble, it considered 
as the mechanical component (actuator) which drives a stage, and the composition which 
does not change the relative position of reading of a laser interferometer by stage 
movement. Since according to the stage equipment of this invention the actuator for stage 
position control and the laser interferometer reading position for stage position 
measurement do not call at the position of a stage but become always fixed, the design of a 
control controller becomes easy and it is advantageous to the improvement in positioning 
accuracy. 

[0012] Namely, the movable stage where the stage equipment by this invention can move 
in the 1st direction (the direction of Y), and the 2nd direction (the direction of X) (PST), In 
stage equipment (13 15) equipped with the position detection equipment which detects the 
position of the aforementioned movable stage (PST) to the long mirror (75 77) formed in 
the base member (19) The optical equipment (interferometer unit) (81, 82, 83; 121,122,123) 
in which the detection light (LI, L2, L3) which detects the position of the movable stage 
(PST) to a long mirror (75 77) was prepared on the movable stage is minded. The light 
transmission optical system which carries out light transmission to a long mirror (75 77) 
(91, 92, 93; 131,132,133), It is characterized by having move equipment (72,102) made to 
move the aforementioned light transmission optical system (91, 92, 93; 131,132,133) in the 
1st direction (the direction of Y) of the above according to movement of the 1st direction of 
a movable stage (PST, RST). 

[0013] The base member (19) is supported possible [ movement of a movable stage (PST) 
]. Move equipment (72,102) shall move a movable stage (PST) in the 1st direction (the 
direction of Y) of the above. Moreover, it has stage move equipment made to move in the 
2nd direction (the direction of X) on a movable stage (PST). the move shaft to which the 
stage move equipment made to move in the 2nd direction (the direction of X) on a movable 
stage (PST) moves a movable stage (PST), and the optical equipment (interferometer unit) 
(81, 82, 83; 121,122,123) with which it was prepared in the movable stage (PST) and the 
optical axis between long mirrors (75 77) - about — it is desirable that I am doing one 
[0014] Position detection equipment is equipped with the detector (interferometer receiver 
78) arranged at the vibration separation member (79) separated in [ a base member (19) ] 
vibration. The aligner by this invention is characterized by using the above-mentioned stage 
equipment as one [ at least ] stage of a mask stage (RST) and a substrate stage (PST) in the 
aligner (11) which exposes the pattern of the mass (R) held at the mask stage (RST) to the 
substrate (P) held on the substrate stage (PST). This aligner (11) shall be equipped with the 
projection optical system (PL) which projects the pattern of a mask (R) on a substrate (P). It 
can hold by the member with common projection optical system (PL) and long mirror (75 
77). Moreover, you may constitute a long mirror in the member united with the projection 
optical system. 



[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained with reference to a drawing. Here, the stage equipment of this invention is 
explained using the example in the case of applying the pattern of the reticle as a mask to 
the aligner of step - exposed to the glass substrate of a square shape, and - scanning 
method. In this aligner, it shall apply to both substrate stages where hold the mask stage and 
glass substrate which hold a mask and move the stage equipment of this invention, and it 
moves. 

[0016] Drawing 1 is the schematic diagram showing an example of the aligner 1 1 by this 
invention. This aligner 1 1 is equipped with the substrate stage equipment (stage equipment) 

15 grade which holds the main part column 14 and glass-substrate P holding the lighting 
optical system 12, the mask-stage equipment (stage equipment) 13 which holds Mask R and 
moves, a projection optical system PL, and a projection optical system PL, and moves. In 
addition, with the gestalt of this operation, a liquid crystal display element pattern shall be 
exposed to large-sized 800x950mm glass-substrate P as an example. 

[0017] The lighting optical system 12 consists of a light source unit, a shutter, secondary 
light source formation optical system, a beam splitter, a condenser lens system, a mask 
blind, and an image formation lens system (all are un-illustrating), and illuminates the 
lighting field of the rectangle on the mask R held at mask-stage equipment 13 (or circular) 
with a uniform illuminance by the lighting light IL as indicated by JP,9-320956,A. 
[0018] The main part column 14 consists of the 1st column 17 held on the upper surface of 
the base plate BP used as the criteria of the equipment laid in the upper surface of the 
installation floor FD through the vibrationproofing base 16 of plurality (here, two by the 
side of a front face are illustrated in four, however drawing 1 ), and the 2nd column 1 8 
formed on this 1st column 17. The passive type thing for which this vibrationproofing base 

16 used elastic material, such as rubber, as a damping material is arranged. 

[0019] The 1st column 17 was supported almost horizontally by four vibrationproofing 
bases 16, and it is equipped with the **** surface plate 21 which constitutes the top-plate 
section of the 1st column 17 while it connects mutually the upper-limit section of the base 
19 of the rectangle which constitutes substrate stage equipment 15, the four legs 20 
arranged in the portion of four corners of the upper surface of this base 19 along the 
perpendicular direction, respectively, and these four legs 20. The base 19 consists of stone 
surface plates. There is nothing. If thermal spraying of the ceramic is carried out to this 
stone surface plate and it carries out a coat to it, degradation of the profile irregularity by 
the chip of a stone surface plate can be prevented. Opening 21 A of a plane view round 
shape is formed in the center section of this **** surface plate 21, and the projection 
optical system PL is inserted from the upper part into this opening 21 A. this projection 
optical system PL — Chuo of the height direction - Flange floor line is formed a little in the 
downward position, and the projection optical system PL is supported from the lower part 
by the **** surface plate 21 through Flange floor line 

[0020] The 2nd column 1 8 is equipped with the top-plate section 23 which connects 
between [ of the four legs 22 set up so that a projection optical system PL might be 
surrounded on the upper surface of the **** surface plate 21, and these four legs 22 ] the 
upper-limit sections, i.e., the base which constitutes mask-stage equipment 13. Opening 
23 A used as the path of the lighting light IL is formed in the center section of the base 23. 
In addition, you may form the whole base 23 or a part (portion equivalent to opening 23 A) 
by light-transmission nature material. Thus, the vibration from the installation floor FD to 
the constituted main part column 14 is insulated by the vibrationproofing base 16 on micro 
G level. 

[0021] as a projection optical system PL, the direction of the optical axis AX considers as Z 



shaft orientations - having here ~ a both-sides tele cent - the dioptric system which 
consists of two or more lens element arranged at intervals of predetermined along the 
optical-axis AX direction so that it may become rucksack optical arrangement is used This 
projection optical system PL has the predetermined projection scale factor, for example, 
actual size. For this reason, if the lighting field of Mask R is illuminated by the lighting 
light IL from the lighting optical system 12, the actual size erect image of the pattern of the 
lighting field portion on Mask R will be exposed through a projection optical system PL by 
the lighting light which passed Mask R to an exposure field [ conjugate / field / lighting / 
aforementioned / on glass-substrate P by which the photoresist was applied to the front face 

[0022] Drawing 2 is the appearance perspective diagram of substrate stage equipment 15. 
The substrate stage PST where surfacing support of this substrate stage equipment 15 was 
carried out by non-contact above the base 19 and the base 19 (stage main part) The X linear 
motor 64 as a linear motor which drives the substrate stage PST to X shaft orientations 
which are scanning directions, The Y linear motors 65A and 65B as a linear motor which 
drives the substrate stage PST to Y shaft orientations which are the step move directions, It 
consists of frames 54 and 55 for reaction force interception which receive the reaction force 
produced with the drive of the substrate stage PST by the Y linear motors 65 A and 65 B. 
The frames 54 and 55 for reaction force interception are installed independently in 
vibration to the base 1 9, when supported by the supporter material 62 by which the end was 
fixed to the floor line FD. Since the reaction force generated by these frames 54 and 55 for 
reaction force interception when the substrate stage PST drives in the direction of Y is 
transmitted to a floor, this reaction force does not get across to a projection optical system 
PL. 

[0023] The X linear motor 64 consists of X carriage 67 as the stators 66A and 66B installed 
in accordance with X shaft orientations, and a needle which the substrate stage PST is fixed 
and is displaced relatively to a stator 66. Stators 66A and 66B are formed in the upper part 
of the X guide 68 installed in accordance with X shaft orientations. And on both sides of 
the X guide 68, the movable member 69 is the X carriage 67 and really formed in the X 
carriage 67 free [ movement ] to the X guide 68-like. Moreover, the air pad 70 (pneumatic 
bearing) made from a ceramic is arranged in a base side, and surfacing support of the 
movable member 69 is carried out to the base 19. Glass-substrate P is held by vacuum 
adsorption etc. through a non-illustrated substrate electrode holder on the upper surface of 
the substrate stage PST. 

[0024] Y linear motor 65 A consists of needle 57A prepared in -X side edge section of the Y 
guide 68, and stator 59A supported on the frame 54 for reaction force interception. 
Moreover, it consists of needle 57B prepared in +X side edge section of the Y carriage 72 
which can move freely along with the Y guide 71 in which Y linear motor 65B was 
installed in accordance with Y shaft orientations, and stator 59B supported on the frame 55 
for reaction force interception. Each stators 59A and 59B are presenting the shape of a KO 
character which carries out opening towards the substrate stage PST so that Needles 57A 
and 57B may be put. In addition, the X guide 68 is being fixed to -X side edge section of 
the Y carriage 72. 

[0025] Coordinate position measurement of X of the substrate stage PST and the direction 
of Y is performed using a laser interferometer. For coordinate position measurement of the 
direction of X of the substrate stage PST, the long boundary 75 for laser interferometers is 
fixed through the supporter material 74 on the base 19, and the interferometer units 81 and 
82 which made the cube corner reflector and the plane mirror the pair on the substrate stage 
PST are arranged. Moreover, the long boundary 77 for laser interferometers is fixed 
through the supporter material 76 on the base 19 for coordinate position measurement of 



the direction of Y of the substrate stage PST, and the interferometer 83 which made the 
cube corner reflector and the plane mirror the pair on the substrate stage PST is arranged. 
The interferometer receiver 78 which held the laser light source and electric eye the laser 
interferometer units 81 and 82 and for 83 is installed independently in vibration to the base 
1 9 by supporting to the supporter material 79 by which the end was fixed to the floor line 
FD. Since the interferometer receiver 78 can install in the place separated from equipment 
as usual since it was not necessary to carry out movable, the exoergic influence of a 
receiver does not have him and he does not need to take about wiring. Moreover, the 
reflecting mirrors 91, 92, and 93 for optical-path bending which constitute an 
interferometer path are installed on the Y carriage 72. 

[0026] Drawing 3 is an outline plan for explaining the composition of the laser 
interferometer by this invention. On the substrate stage PST, two interferometer units 81 
and 82 for coordinate position measurement of the direction of X of the substrate stage PST 
and one interferometer unit 83 for coordinate position measurement of the direction of Y of 
the substrate stage PST are installed. Moreover, it is arranged on the Y carriage 72 which 
the reflecting mirrors 91-93 which constitute an interferometer path move in the direction 
of Y along with the Y guide 71 . The laser beam LI for measurement by which outgoing 
radiation was carried out from the laser light source in the interferometer receiver 78 It is 
reflected with the reflecting mirror 91 on the Y carriage 72, and incidence is carried out to 
the interferometer unit 81 . The interference light in which the laser beam reflected in the 
criteria mirror of an interferometer unit and the laser beam reflected on the long boundary 
75 fixed to the base 19 carried out optical interference and which it generated in the 
interferometer unit 81 After carrying out outgoing radiation from the interferometer unit 81, 
it goes on to the incidence laser beam LI and an opposite direction, and it is reflected with 
the reflecting mirror 91 on the Y carriage 72, and returns to the interferometer receiver 78. 
[0027] Similarly the laser beam L2 by which outgoing radiation was carried out from the 
laser light source in the interferometer receiver 78 It is reflected with the reflecting mirror 
92 on the Y carriage 72, and incidence is carried out to the interferometer unit 82. The laser 
beam reflected in the criteria mirror of an interferometer unit and the laser beam reflected 
on the long boundary 75 fixed to the base 1 9 carry out optical interference in the 
interferometer unit 82. After carrying out outgoing radiation from the interferometer unit 
81, it goes on to the incidence laser beam L2 and an opposite direction, and it is reflected 
with the reflecting mirror 92 on the Y carriage 72, and an interference light returns to the 
interferometer receiver 78. Moreover, the laser beam L3 by which outgoing radiation was 
carried out from the laser light source in the interferometer receiver 78 It is reflected with 
the reflecting mirror 93 on the Y carriage 72, and incidence is carried out to the 
interferometer unit 83. The interference light generated by interference with the laser beam 
reflected in the criteria mirror of the interferometer unit 83, and the laser beam reflected on 
the long boundary 77 fixed to the base 19 It goes on to the incidence laser beam L3 and an 
opposite direction, it is reflected with the reflecting mirror 93 on the Y carriage 72, and 
returns to the interferometer receiver 78. 

[0028] Thus, by carrying out incidence of the laser beam to the interferometer units 81, 82, 
and 83 from the reflecting mirrors 91, 92, and 93 arranged on the Y carriage 72 which 
moves in the direction of Y with the substrate stage PST along with the Y guide 71, even if 
the substrate stage PST moves in the direction of Y, incidence of the laser beam can be 
correctly carried out to the interferometer units 81, 82, and 83 on the substrate stage PST. 
Moreover, the interference light which carried out outgoing radiation of the interferometer 
units 81, 82, and 83 goes back an incident-light way, and returns to the interferometer 
receiver 78. The parts which carry out interference measurement with a laser interferometer 
are an interval between the interferometer units 81 and 82 on the substrate stage PST, and 



the long mirror 75, and the distance between the interferometer unit 83 and the long mirror 
77. Therefore, although some optical system which constitutes an interferometer path is 
carried on the Y carriage 72, even if the Masanao nature of the portion is bad, a 
measurement error does not occur. 

[0029] The long boundary 75 has the length which covers the move stroke of the direction 
of Y of the interferometer units 81 and 82 which move with the substrate stage PST, and 
the long boundary 77 has the length which covers the move stroke of the direction of X of 
the interferometer unit 83 which rides and moves to the substrate stage PST similarly. 
Moreover, the optical path of the laser beam which goes back and forth between the 
interferometer unit 81 and the long mirrors 75 is set up on stator 66A installed in 
accordance with X shaft orientations of the X linear motor 64. That is, the interferometer 
unit 81 measures the distance between the substrate stage PST and the long mirror 75 in the 
position where the driving force of the X linear motor 64 acts. Similarly the optical path of 
the laser beam which goes back and forth between the interferometer unit 82 and the long 
mirrors 75 is set up on stator 66B installed in accordance with X shaft orientations of the X 
linear motor 64, and the interferometer unit 81 measures the distance between the substrate 
stage PST and the long mirror 75 in the position where the driving force of the X linear 
motor 64 acts. 

[0030] Drawing 4 is a schematic diagram explaining the structure of an interferometer unit. 
Although here explains taking the case of the interferometer unit 81, other interferometer 
units 82 and 83 have the same structure. The interferometer unit 81 consists of a 
polarization beam splitter 95, a criteria mirror 96, a cube corner reflector 97, and quadrant 
wavelength plates 98 and 99. 

[0031] Incidence of the laser beam LI reflected with the reflecting mirror 91 on the Y 
carriage 72 is carried out to the polarization beam splitter 95 of the interferometer unit 81, 
and it is divided into the transmitted light component 1 and the reflected light component 2 
by the polarization beam splitter 95. It is reflected in the criteria mirror 96 through the 
quadrant wavelength plate 98, and the 90 degrees of the polarization directions rotate 
through the quadrant wavelength plate 98 again, it is shortly reflected by the polarization 
beam splitter 95, and incidence of the reflected light component 1 is carried out to a cube 
corner reflector 97. It is again reflected by the polarization beam splitter 95, and the laser 
beam which has returned from the cube corner reflector 97 progresses, and carries out 
incidence of the optical path 3 to the criteria mirror 96. The laser beam reflected in the 
criteria mirror penetrates a polarization beam splitter 95 as it is, and it carries out outgoing 
radiation from the interferometer unit 81. 

[0032] On the other hand, it is reflected in the long mirror 75 through the quadrant 
wavelength plate 99, and through the quadrant wavelength plate 99, the 90 degrees of the 
polarization directions rotate, they penetrate a polarization beam splitter 95, and carry out 
incidence of the reflected light component 2 to a cube corner reflector 97 again. The light 
which has returned from the cube corner reflector 97 penetrates a polarization beam splitter 
95 again, progresses and carries out incidence of the optical path 4 to the long mirror 75. It 
is reflected by the polarization beam splitter 95, and outgoing radiation of the laser beam 
reflected in the long mirror is carried out from the interferometer unit 81. 
[0033] In this way, after outgoing radiation of the interference light with the laser beam 
which went back and forth between the laser beams and the long mirrors 75 which went 
back and forth between the criteria mirrors 96 two times two times is carried out from the 
interferometer unit 81 and it is reflected with the reflecting mirror 91 on the Y carriage 72, 
incidence is carried out to the interferometer receiver 78, and it is detected. The distance 
between a polarization beam splitter 95 and the criteria mirror 96 is eternal. On the other 
hand, the distance between a polarization beam splitter 95 and the long mirror 75 changes 



with movements of the substrate stage PST, the interference state of the interference light 
which carries out outgoing radiation becomes a thing reflecting the distance of the 
interferometer unit 81 and the long mirror 75 from the interferometer unit 81, and the 
interferometer receiver 78 measures the distance of the interferometer unit 81 and the long 
mirror 75 from change of an interference fringe. In the example of illustration, the direction 
coordinate of X of the substrate stage PST is searched for by taking the average of the 
distance measurement value by the interferometer unit 81, and the distance measurement 
value by the interferometer unit 82, the division of the difference of the distance 
measurement value by the interferometer unit 81 and the interferometer unit 82 is carried 
out in the direction distance of Y of both the interferometers units 81 and 82, and the angle 
of rotation of the substrate stage PST is measured. Moreover, the direction coordinate of Y 
of the substrate stage PST is calculated from the distance measurement value using the 
interferometer unit 83. 

[0034] The mask stage RST which returns to drawing 1 and by which surfacing support of 
the mask-stage equipment 1 3 was carried out by non-contact above the aforementioned 
base 23 and the base 23 (stage main part), While driving a mask stage RST by 
predetermined stroke to Y shaft orientations which are scanning directions (the relative- 
displacement direction) X shaft orientations which intersect perpendicularly with Y shaft 
orientations are equipped with the mask drive system 24 which carries out a minute drive, 
and the frames 25 and 26 for reaction force interception (supporter) which receive the 
reaction force produced with the drive of the mask stage RST by this mask drive system. It 
is being fixed to the **** surface plate 21 shown in drawing 1 , the base 19, and the base 
plate BP by the floor line FD through opening formed, respectively, and the end face of the 
frames 25 and 26 for reaction force interception misses to the floor the reaction force 
generated by movement of a mask stage RST. The above-mentioned reaction force is not 
transmitted to a projection optical system PL by these frames 25 and 26 for reaction force 
interception. For this reason, high exposure of precision is realizable. 
[0035] The drive system of mask-stage equipment 13 has the same structure as the drive 
system of the substrate stage PST, and has the composition as the coordinate position 
detection equipment of the substrate stage PST also with the same coordinate position 
detection equipment of a mask stage RST using the laser interferometer. In addition, 
although considered as the composition which presents the shape of a KO character in 
which a stator carries out opening towards a stage with the gestalt of the above-mentioned 
operation, as shown, for example in drawing 5 , you may be the composition in which 
Stators 59A and 59B carry out opening towards + Z direction. In this case, what is 
necessary is just to make a needle into the configuration which hangs to - Z direction [ into 
a stator ]. Moreover, the Y linear motor 64 and the X linear motors 65A and 65B which are 
the above-mentioned linear motors can apply both of the moving-coil-type and MUBINGU 
magnet type form. 

[0036] Moreover, this invention is applicable also to the stage equipment driven with 
driving gears other than a linear motor. Drawing 6 is the outline perspective diagram 
showing the example which applied this invention to the substrate stage equipment driven 
with a ball screw, and drawing 7 is the outline plan. 

[0037] This substrate stage equipment is equipped with the mechanism for driving the 
substrate stage PST and the substrate stage PST in which it is located above the base 19 and 
the base 19. A drive is equipped with the X motor 113 which carries out the rotation drive 
of the ball screw 1 14 and it, and the Y motor 103 which carries out the rotation drive of the 
ball screw 104 and it. Glass-substrate P is held by vacuum adsorption etc. through a non- 
illustrated substrate electrode holder on the upper surface of the substrate stage PST. The Y 
motor 103 drives the Y carriage 102 along with the Y guide 101 . The X guide 1 1 1 is being 



fixed to -X side edge section of the Y carriage 102. It moves in the direction of Y with the 
Y carriage 102 by driving the Y motor 103 on the substrate stage PST, and moves in the 
direction of X along with the X guide 1 1 1 from driving the X motor 113. 
[0038] Coordinate position measurement of X of the substrate stage PST and the direction 
of Y is performed using a laser interferometer like said stage equipment. For coordinate 
position measurement of the direction of X of the substrate stage PST, the long boundary 
75 for laser interferometers is fixed through the supporter material 74 on the base 19, and 
the interferometer unit 121,122 which made the cube corner reflector and the plane mirror 
the pair on the substrate stage PST is arranged. Moreover, the long boundary 77 for laser 
interferometers is fixed through the supporter material 76 on the base 19 for coordinate 
position measurement of the direction of Y of the substrate stage PST, and the 
interferometer 123 which made the cube corner reflector and the plane mirror the pair on 
the substrate stage PST is arranged. Moreover, the reflecting mirror 131,132,133 for 
optical-path bending which constitutes an interferometer path is installed on the Y carriage 
102. 

[0039] The optical path of the laser beam which goes back and forth between the 
interferometer unit 122 and the long mirrors 75 is set up on the position 1 14 where the 
driving force by the X motor 1 13 acts on the substrate stage PST, i.e., a ball screw. In this 
way, the interferometer unit 122 measures the distance between the substrate stage PST and 
the long mirror 75 in the position where the driving force of the X motor 113 acts. By the 
distance measurement value by the interferometer unit 122, the direction coordinate of X of 
the substrate stage PST is searched for, the division of the difference of the distance 
measurement value by the interferometer unit 121 and the interferometer unit 122 is carried 
out in the direction distance of Y of both the interferometers unit 121,122, and the angle of 
rotation of the substrate stage PST is measured. Moreover, the direction coordinate of Y of 
the substrate stage PST is calculated from the distance measurement value using the 
interferometer unit 123. 

[0040] Since the relative position of the actuator for a drive and the laser interferometer 
which measures a moving-part position does not change according to this invention, even if 
stage moving part is in which position of X and a Y coordinate system, the frequency 
response of a control system does not change. Therefore, it becomes filterable by the 
control controller and still higher controllability ability is obtained. 
[0041] Moreover, in order to require flatness high to the field of a member in which a long 
mirror is attached in order to maintain the precision of a long mirror plane until now and to 
maintain it, rigidity could not but be needed, and it surely could not but become thick heavy 
parts. However, it can constitute from this invention, without taking into consideration to 
the weight of not only the weight of the main part of a long mirror but the member to 
support, since it is possible to have a long mirror in a fixed side. Therefore, the long mirror 
could be incorporated, without completely spoiling flatness. 

[0042] We are anxious about the interferometer composition by this invention producing an 
Abbe error. Since the laser beam side which performs position measurement will move 
when based on the projection optical system PL which does not move during exposure 
especially, the error proportional to the interval (delta x or deltay) of a laser beam and a 
projection optical system PL will arise. However, even if it is that case, an Abbe error can 
be made to cancel by applying amendment, using the error of the direction of Y as deltax- 
deltatheta using the error of the direction of X as deltay-deltatheta, since it is acting as the 
monitor of all the variation rates of the direction of X of moving part (the substrate stage 
PST, mask stage RST), the direction of Y, and the direction of theta. 
[0043] Although considered as the composition which applies the stage equipment of this 
invention to an aligner 1 1 with the gestalt of the above-mentioned implementation, it is not 



limited to this and can apply also to precise measurement devices, such as drawing 
equipment of an imprint mask, and a position-coordinate measuring device of a mask 
pattern, besides aligner 1 1 . As a substrate, the original edition (synthetic quartz, silicon 
wafer) of not only glass-substrate [ for liquid crystal display devices ] P but the 
semiconductor wafer for semiconductor devices, the ceramic wafer for the thin film 
magnetic heads, the mask used by the aligner, or a mask etc. is applied. 
[0044] The pattern of Mask R can be exposed in the state where Mask R and glass-substrate 
P other than the scanned type aligner (scanning stepper; U.S. Pat. No. 5,473,410) of step - 
which carries out the synchronized drive of RETEKURU R and the glass-substrate P, and 
carries out scanning exposure of the pattern of Mask R as an aligner 1 1, and - scanning 
method were stood still, and it can apply also to the projection aligner (stepper) of a step- 
and-repeat method which carries out step movement of the glass-substrate P one by one. As 
a kind of aligner 1 1, it is not restricted to the aligner for liquid crystal display device 
manufacture, but can apply to the aligner for manufacturing an aligner, the thin film 
magnetic head, an image pck-up element (CCD) or a mask for the semiconductor-device 
manufacture which exposes a semiconductor-device pattern to a wafer, etc. widely. 
[0045] Moreover, charged-particle lines, such as the bright line (g line (436nm), h line 
(404.7nm), i line (365nm)) and the KrF excimer laser (248nm) which are generated from an 
extra-high pressure mercury lamp, an ArF excimer laser (193nm), and not only F2 laser 
(157nm) but an X-ray, and an electron ray, can be used as the light source of the lighting 
light for exposure. For example, when using an electron ray, a thermocouple-emission type 
lanthanum HEKISABO light (LaB6) and a tantalum (Ta) can be used as an electron gun. 
Furthermore, when using an electron ray, it is good also as composition which uses Mask 
R, and is good also as composition which forms a pattern on a direct wafer, without using 
Mask R. Moreover, you may use higher harmonics, such as a YAG racer and 
semiconductor laser, etc. 

[0046] Any of not only unit systems but a reduction system and an expansion system are 
sufficient as the scale factor of a projection optical system PL. Moreover, what is necessary 
is just to use the electron optics system which consists of an electron lens and deflecting 
system as optical system, in making it the optical system of a reflective refraction system or 
a refraction system using the material which penetrates far ultraviolet rays, such as a quartz 
and fluorite, as ** material as a projection optical system PL when using far ultraviolet 
rays, such as an excimer laser, when using F2 laser and an X-ray (Mask R uses a reflected 
type type thing), and using an electron ray. In addition, the optical path which an electron 
ray passes cannot be overemphasized by making it a vacua. Moreover, it can apply also to 
the BUROKISHIMI tee aligner which Mask R and Wafer W are made close and exposes 
the pattern of Mask R, without using a projection optical system PL. 
[0047] You may use the flat-surface motor which the magnet unit (permanent magnet) 
which has arranged the magnet to two dimensions, and the armature unit which has 
arranged the coil to two dimensions are made to counter as a drive of each stages RST and 
PST, and drives each stages RST and PST with electromagnetic force. In this case, what is 
necessary is to connect either of a magnet unit and an armature unit to Stages RST and 
PST, and just to establish another side of a magnet unit and an armature unit in the move 
both sides (base) of Stages RST and PST. 
[0048] 

[Effect of the Invention] Since it is not necessary to constitute the long mirror which 
requires precision in moving part as mentioned above according to this invention, not only 
long Shigekazu Kagami but the member which concludes it with a sufficient precision can 
be omitted, and a moving-part weight can be mitigated sharply. Therefore, the resonance 



frequency of a mechanical system can increase, the high frequency response of a control 
system can be taken, and controllability ability can be raised. 

TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the stage 
equipment built into the aligner which exposes a pattern to a substrate by the manufacturing 
process of a semiconductor device or a liquid crystal display panel, and its aligner. 

PRIOR ART 



[Description of the Prior Art] Step [ of the former / drawing 8 ] - and the schematic diagram 
of the scanned type aligner of - scanning method, and drawing 9 are the perspective 
diagrams showing the outline composition of the substrate stage (X-Y stage). The lighting 
light IL for the exposure from the light source 201 illuminates a mask 207 by the uniform 
illumination distribution. Projection exposure of the image through the projection optical 
system 21 1 of the pattern on a mask 207 is carried out at the substrate 252 to which the 
photoresist was applied. A mask 207 is held on a mask stage RST, and a mask stage RST 
drives it by the linear motor in the direction of Y which is the direction of a scan on the 
mask base RSB. The Y coordinate of a mask 207 is measured by Y move mirror 208 and 
the external laser interferometer 209, and the main-control system 210 to which this Y 
coordinate carries out control control of the operation of the whole equipment is supplied. 
The main-control system 210 performs the position of a mask 207, and control of traverse 
speed through the mask-stage drive system 219. 

[0003] Moreover, by the move mirror 250 for the Y-axes fixed to the upper limit of the top- 
plate section 238 of the linear motor drive X-Y stage mentioned later, and the external laser 
interferometer 246, the monitor of the Y coordinate of the sensitization substrate 252 is 
always carried out, and the detected Y coordinate is supplied to the main-control system 
210. The main-control system 210 controls operation of the X linear motor 224,226 and the 
Y linear motor 232,234 through a drive system 223 based on the supplied coordinate. 
[0004] Next, the sensitization substrate 252 is explained using drawing 9 about the 
substrate stage (X-Y stage) where it lays and moves. X-Y stage 200 is equipped with the 
1st mobile 216 which can move in the direction of X, and the 2nd mobile 236 which can 
move in the direction of Y which intersects perpendicularly in the direction of X along with 
the Y guide 222 as a move guide which constitutes this 1st mobile 216 along with the X 
guide 214, and the surface plate 212 upper surface and the X guide 214 as a guide bar fixed 
on the surface plate 212 and the surface plate 212. The X guide 214 is arranged along the 
direction of X near the end side of the direction of Y on a surface plate 212. The 1st mobile 
216 has 1st Y guide conveyance object 218 which approached the X guide 214 on the 
surface plate 212, and has been arranged along the direction of X, it and 2nd Y guide 
conveyance object 220 arranged on a surface plate 212 at parallel, and the Y guide 222 
prolonged in the direction of Y constructed among them. 

[0005] Stator 224A of the 1 st X linear motor 224 approaches the X guide 214, and is 
installed in the direction of X by the unilateral of the direction of Y of the X guide 214 on a 
surface plate 212. Moreover, stator 226A of the 2nd X linear motor 226 is installed in the 
direction of X near the other end of the direction of Y on a surface plate 212 at the side 
besides the direction of Y of 2nd Y guide conveyance object 220. needle 224B of the 1st X 
linear motor 224 — connection — it connects with the end of the Y guide 222 through a 
member 228 — having -- **** -- needle 226B of the 2nd X linear motor 226 — connection - 
- it connects with the other end of the Y guide 22 through the member 230 For this reason, 



the 1st mobile 216 drives in the direction of X by movement of the needles 224B and 226B 
of the 1st and 2nd X linear motor 224,226. 

[0006] The stators 232A and 234A of the 1st and 2nd Y linear motor 232,234 are arranged 
along the direction of Y, and suspension is carried out to the unilateral of the direction of X 
of the Y guide 222, and the side else between the 1st and 2nd Y guide conveyance object 
21 8,220. The linear motor of the MUBINGU magnet type also as the 1 st and 2nd Y linear 
motor is used. 

[0007] The 2nd mobile 236 has Y directional-axis acceptor 242,242 of the couple which 
connects mutually the top plates 238 and bottom plates 240 which have been mostly 
arranged in parallel with mutual on the upper surface (datum level) of a surface plate 212 at 
parallel in the state of pinching the Y guide 222 from the upper and lower sides, and these 
top plates 238 and bottom plates 240 on both sides of the Y guide 22. These Y directional- 
axis acceptors 242,242 are arranged in parallel with the Y guide 222, where a 
predetermined gap is formed between the Y guides 222. The needles 232B and 234B 
(however, 234B is not shown) of the 1st and 2nd Y linear motor 232,234 which constitute 
the driving means of the 2nd mobile 236 and which were mentioned above are attached in 
the external surface of these Y directional-axis acceptors 242,242, and the 2nd mobile 236 
drives in the direction of Y by movement of the needles 232B and 234B of the Y linear 
motor 232,234. 

[0008] The top-plate section 238 serves as the **** stage, and long X move mirror 248 
which reflects the laser beam emitted from the laser interferometer 244 for X coordinate 
measurement and the laser interferometer 246 for Y coordinate measurement which were 
fixed on the surface plate 212, long Y move mirror 250, and the sensitization substrate 252 
are carried in the upper surface of this top-plate section 238. If the 1st, the 2nd X linear 
motor 224,226, the 1st, and 2nd Y linear motor 232,234 drives, the 2nd mobile 236 in 
which the sensitization substrate 252 was carried according to this will move in X and the 
Y two-dimensional direction, and the move position will be measured by the laser 
interferometer 244,246. 

EFFECT OF THE INVENTION 



[Effect of the Invention] Since it is not necessary to constitute the long mirror which 
requires precision in moving part as mentioned above according to this invention, not only 
long Shigekazu Kagami but the member which concludes it with a sufficient precision can 
be omitted, and a moving-part weight can be mitigated sharply. Therefore, the resonance 
frequency of a mechanical system can increase, the high frequency response of a control 
system can be taken, and controllability ability can be raised. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in said conventional aligner, the 
composition which lays a long mirror in the moving part (movable stage) of stage 
equipment needed to be taken, when the stroke of a movable stage was lengthened, a long 
longer mirror will be put on moving part, and degradation of the controllability 
accompanying increase of a weight and inertia and increase of a drive thrust were brought 
about, furthermore, the sensitization substrate 252 — future — ****-- a bird clapper is 
expected greatly and it is expected that enlargement also of a movable stage is enhanced 
Moreover, since it was the composition that a stage activation point (position of the driving 
shaft of the Y linear motor 232,234) and a stage coordinate reading position (incidence 
position of the laser beam for distance measurement from the laser interferometer 246 to 



the long mirror 250) changed relatively with stage movement, conventionally, the dynamics 
of a mechanical system changed with the stage position, and the problem of being hard to 
control also had it. Therefore, in order to obtain positioning accuracy, the positioning time, 
and a uniform performance, the rigidity of a mechanical system and the attenuation 
performance needed to be made to raise, and the expensive quality of the material had to be 
used, or it had to be made the complicated configuration, and the cost rise was caused. 
[0010] this invention aims at offering the movable stage equipment which can realize a 
long stroke in view of the trouble of such conventional technology, without making a 
moving-part weight increase. Moreover, even if a stage moves, a stage activation point and 
a stage coordinate reading position do not change relatively, but this invention aims at 
offering the stage equipment with which high controllability ability and high positioning 
accuracy are obtained. Furthermore, this invention aims at offering the highly efficient 
aligner incorporating such stage equipment. 

MEANS 



[Means for Solving the Problem] While fixing to the portion which does not carry out 
movable [ of the long mirror ] in this invention and realizing lightweight-ization of the 
moving part of stage equipment for solution of the above-mentioned trouble, it considered 
as the mechanical component (actuator) which drives a stage, and the composition which 
does not change the relative position of reading of a laser interferometer by stage 
movement. Since according to the stage equipment of this invention the actuator for stage 
position control and the laser interferometer reading position for stage position 
measurement do not call at the position of a stage but become always fixed, the design of a 
control controller becomes easy and it is advantageous to the improvement in positioning 
accuracy. 

[0012] Namely, the movable stage where the stage equipment by this invention can move 
in the 1st direction (the direction of Y), and the 2nd direction (the direction of X) (PST), In 
stage equipment (13 15) equipped with the position detection equipment which detects the 
position of the aforementioned movable stage (PST) to the long mirror (75 77) formed in 
the base member (19) The optical equipment (interferometer unit) (81, 82, 83; 121,122,123) 
in which the detection light (LI, L2, L3) which detects the position of the movable stage 
(PST) to a long mirror (75 77) was prepared on the movable stage is minded. The light 
transmission optical system which carries out light transmission to a long mirror (75 77) 
(91, 92, 93; 131,132,133), It is characterized by having move equipment (72,102) made to 
move the aforementioned light transmission optical system (91, 92, 93; 131,132,133) in the 
1st direction (the direction of Y) of the above according to movement of the 1st direction of 
a movable stage (PST, RST). 

[0013] The base member (19) is supported possible [ movement of a movable stage (PST) 
]. Move equipment (72,102) shall move a movable stage (PST) in the 1st direction (the 
direction of Y) of the above. Moreover, it has stage move equipment made to move in the 
2nd direction (the direction of X) on a movable stage (PST). the move shaft to which the 
stage move equipment made to move in the 2nd direction (the direction of X) on a movable 
stage (PST) moves a movable stage (PST), and the optical equipment (interferometer unit) 
(81, 82, 83; 121,122,123) with which it was prepared in the movable stage (PST) and the 
optical axis between long mirrors (75 77) — about - it is desirable that I am doing one 
[0014] Position detection equipment is equipped with the detector (interferometer receiver 
78) arranged at the vibration separation member (79) separated in [ a base member (19) ] 
vibration. The aligner by this invention is characterized by using the above-mentioned stage 
equipment as one [ at least ] stage of a mask stage (RST) and a substrate stage (PST) in the 



aligner (1 1) which exposes the pattern of the mass (R) held at the mask stage (RST) to the 
substrate (P) held on the substrate stage (PST). This aligner (11) shall be equipped with the 
projection optical system (PL) which projects the pattern of a mask (R) on a substrate (P). It 
can hold by the member with common projection optical system (PL) and long mirror (75 
77). Moreover, you may constitute a long mirror in the member united with the projection 
optical system. 
[0015] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is 
explained with reference to a drawing. Here, the stage equipment of this invention is 
explained using the example in the case of applying the pattern of the reticle as a mask to 
the aligner of step - exposed to the glass substrate of a square shape, and - scanning 
method. In this aligner, it shall apply to both substrate stages where hold the mask stage and 
glass substrate which hold a mask and move the stage equipment of this invention, and it 
moves. 

[0016] Drawing 1 is the schematic diagram showing an example of the aligner 1 1 by this 
invention. This aligner 1 1 is equipped with the substrate stage equipment (stage equipment) 

15 grade which holds the main part column 14 and glass-substrate P holding the lighting 
optical system 12, the mask-stage equipment (stage equipment) 13 which holds Mask R and 
moves, a projection optical system PL, and a projection optical system PL, and moves. In 
addition, with the form of this operation, a liquid crystal display element pattern shall be 
exposed to large-sized 800x950mm glass-substrate P as an example. 

[0017] The lighting optical system 12 consists of a light source unit, a shutter, secondary 
light source formation optical system, a beam splitter, a condenser lens system, a mask 
blind, and an image formation lens system (all are un-illustrating), and illuminates the 
lighting field of the rectangle on the mask R held at mask-stage equipment 13 (or circular) 
with a uniform illuminance by the lighting light IL as indicated by JP,9-320956,A. 
[0018] The main part column 14 consists of the 1st column 17 held on the upper surface of 
the base plate BP used as the criteria of the equipment laid in the upper surface of the 
installation floor FD through the vibrationproofing base 16 of plurality (here, two by the 
side of a front face are illustrated in four, however drawing 1 ), and the 2nd column 1 8 
formed on this 1st column 17. The passive type thing for which this vibrationproofing base 

16 used elastic material, such as rubber, as a damping material is arranged. 

[0019] The 1st column 17 was supported almost horizontally by four vibrationproofing 
bases 16, and it is equipped with the **** surface plate 21 which constitutes the top-plate 
section of the 1st column 17 while it connects mutually the upper-limit section of the base 
19 of the rectangle which constitutes substrate stage equipment 15, the four legs 20 
arranged in the portion of four corners of the upper surface of this base 19 along the 
perpendicular direction, respectively, and these four legs 20. The base 19 consists of stone 
surface plates. There is nothing. If thermal spraying of the ceramic is carried out to this 
stone surface plate and it carries out a coat to it, degradation of the profile irregularity by 
the chip of a stone surface plate can be prevented. Opening 21 A of a plane view round 
shape is formed in the center section of this **** surface plate 21, and the projection 
optical system PL is inserted from the upper part into this opening 21 A. this projection 
optical system PL - Chuo of the height direction - Flange floor line is formed a little in the 
downward position, and the projection optical system PL is supported from the lower part 
by the **** surface plate 21 through Flange floor line 

[0020] The 2nd column 1 8 is equipped with the top-plate section 23 which connects 
between [ of the four legs 22 set up so that a projection optical system PL might be 
surrounded on the upper surface of the **** surface plate 21, and these four legs 22 ] the 
upper-limit sections, i.e., the base which constitutes mask-stage equipment 13. Opening 



23A used as the path of the lighting light IL is formed in the center section of the base 23. 
In addition, you may form the whole base 23 or a part (portion equivalent to opening 23A) 
by light-transmission nature material. Thus, the vibration from the installation floor FD to 
the constituted main part column 14 is insulated by the vibrationproofing base 16 on micro 
G level. 

[0021] as a projection optical system PL, the direction of the optical axis AX considers as Z 
shaft orientations - having — here — a both-sides tele cent — the dioptric system which 
consists of two or more lens element arranged at intervals of predetermined along the 
optical-axis AX direction so that it may become rucksack optical arrangement is used This 
projection optical system PL has the predetermined projection scale factor, for example, 
actual size. For this reason, if the lighting field of Mask R is illuminated by the lighting 
light IL from the lighting optical system 12, the actual size erect image of the pattern of the 
lighting field portion on Mask R will be exposed through a projection optical system PL by 
the lighting light which passed Mask R to an exposure field [ conjugate / field / lighting / 
aforementioned / on glass-substrate P by which the photoresist was applied to the front face 

[0022] Drawing 2 is the appearance perspective diagram of substrate stage equipment 15. 
The substrate stage PST where surfacing support of this substrate stage equipment 15 was 
carried out by non-contact above the base 19 and the base 19 (stage main part) The X linear 
motor 64 as a linear motor which drives the substrate stage PST to X shaft orientations 
which are scanning directions, The Y linear motors 65A and 65B as a linear motor which 
drives the substrate stage PST to Y shaft orientations which are the step move directions, It 
consists of frames 54 and 55 for reaction force interception which receive the reaction force 
produced with the drive of the substrate stage PST by the Y linear motors 65A and 65B. 
The frames 54 and 55 for reaction force interception are installed independently in 
vibration to the base 1 9, when supported by the supporter material 62 by which the end was 
fixed to the floor line FD. Since the reaction force generated by these frames 54 and 55 for 
reaction force interception when the substrate stage PST drives in the direction of Y is 
transmitted to a floor, this reaction force does not get across to a projection optical system 
PL. 

[0023] The X linear motor 64 consists of X carriage 67 as the stators 66A and 66B installed 
in accordance with X shaft orientations, and a needle which the substrate stage PST is fixed 
and is displaced relatively to a stator 66. Stators 66A and 66B are formed in the upper part 
of the X guide 68 installed in accordance with X shaft orientations. And on both sides of 
the X guide 68, the movable member 69 is the X carriage 67 and really formed in the X 
carriage 67 free [ movement ] to the X guide 68-like. Moreover, the air pad 70 (pneumatic 
bearing) made from a ceramic is arranged in a base side, and surfacing support of the 
movable member 69 is carried out to the base 19. Glass-substrate P is held by vacuum 
adsorption etc. through a non-illustrated substrate electrode holder on the upper surface of 
the substrate stage PST. 

[0024] Y linear motor 65 A consists of needle 57A prepared in -X side edge section of the Y 
guide 68, and stator 59A supported on the frame 54 for reaction force interception. 
Moreover, it consists of needle 57B prepared in +X side edge section of the Y carriage 72 
which can move freely along with the Y guide 71 in which Y linear motor 65B was 
installed in accordance with Y shaft orientations, and stator 59B supported on the frame 55 
for reaction force interception. Each stators 59A and 59B are presenting the shape of a KO 
character which carries out opening towards the substrate stage PST so that Needles 57A 
and 57B may be put. In addition, the X guide 68 is being fixed to -X side edge section of 
the Y carriage 72. 

[0025] Coordinate position measurement of X of the substrate stage PST and the direction 



of Y is performed using a laser interferometer. For coordinate position measurement of the 
direction of X of the substrate stage PST, the long boundary 75 for laser interferometers is 
fixed through the supporter material 74 on the base 19, and the interferometer units 81 and 
82 which made the cube corner reflector and the plane mirror the pair on the substrate stage 
PST are arranged. Moreover, the long boundary 77 for laser interferometers is fixed 
through the supporter material 76 on the base 1 9 for coordinate position measurement of 
the direction of Y of the substrate stage PST, and the interferometer 83 which made the 
cube corner reflector and the plane mirror the pair on the substrate stage PST is arranged. 
The interferometer receiver 78 which held the laser light source and electric eye the laser 
interferometer units 81 and 82 and for 83 is installed independently in vibration to the base 
19 by supporting to the supporter material 79 by which the end was fixed to the floor line 
FD. Since the interferometer receiver 78 can install in the place separated from equipment 
as usual since it was not necessary to carry out movable, the exoergic influence of a 
receiver does not have him and he does not need to take about wiring. Moreover, the 
reflecting mirrors 91, 92, and 93 for optical-path bending which constitute an 
interferometer path are installed on the Y carriage 72. 

[0026] Drawing 3 is an outline plan for explaining the composition of the laser 
interferometer by this invention. On the substrate stage PST, two interferometer units 81 
and 82 for coordinate position measurement of the direction of X of the substrate stage PST 
and one interferometer unit 83 for coordinate position measurement of the direction of Y of 
the substrate stage PST are installed. Moreover, it is arranged on the Y carriage 72 which 
the reflecting mirrors 91-93 which constitute an interferometer path move in the direction 
of Y along with the Y guide 71. The laser beam LI for measurement by which outgoing 
radiation was carried out from the laser light source in the interferometer receiver 78 It is 
reflected with the reflecting mirror 91 on the Y carriage 72, and incidence is carried out to 
the interferometer unit 81. The interference light in which the laser beam reflected in the 
criteria mirror of an interferometer unit and the laser beam reflected on the long boundary 
75 fixed to the base 19 carried out optical interference and which it generated in the 
interferometer unit 81 After carrying out outgoing radiation from the interferometer unit 81, 
it goes on to the incidence laser beam LI and an opposite direction, and it is reflected with 
the reflecting mirror 91 on the Y carriage 72, and returns to the interferometer receiver 78. 
[0027] Similarly the laser beam L2 by which outgoing radiation was carried out from the 
laser light source in the interferometer receiver 78 It is reflected with the reflecting mirror 
92 on the Y carriage 72, and incidence is carried out to the interferometer unit 82. The laser 
beam reflected in the criteria mirror of an interferometer unit and the laser beam reflected 
on the long boundary 75 fixed to the base 19 carry out optical interference in the 
interferometer unit 82. After carrying out outgoing radiation from the interferometer unit 
81, it goes on to the incidence laser beam L2 and an opposite direction, and it is reflected 
with the reflecting mirror 92 on the Y carriage 72, and an interference light returns to the 
interferometer receiver 78. Moreover, the laser beam L3 by which outgoing radiation was 
carried out from the laser light source in the interferometer receiver 78 It is reflected with 
the reflecting mirror 93 on the Y carriage 72, and incidence is carried out to the 
interferometer unit 83. The interference light generated by interference with the laser beam 
reflected in the criteria mirror of the interferometer unit 83, and the laser beam reflected on 
the long boundary 77 fixed to the base 19 It goes on to the incidence laser beam L3 and an 
opposite direction, it is reflected with the reflecting mirror 93 on the Y carriage 72, and 
returns to the interferometer receiver 78. 

[0028] Thus, by carrying out incidence of the laser beam to the interferometer units 81, 82, 
and 83 from the reflecting mirrors 91, 92, and 93 arranged on the Y carriage 72 which 
moves in the direction of Y with the substrate stage PST along with the Y guide 71, even if 



the substrate stage PST moves in the direction of Y, incidence of the laser beam can be 
correctly carried out to the interferometer units 81, 82, and 83 on the substrate stage PST. 
Moreover, the interference light which carried out outgoing radiation of the interferometer 
units 81, 82, and 83 goes back an incident-light way, and returns to the interferometer 
receiver 78. The parts which carry out interference measurement with a laser interferometer 
are an interval between the interferometer units 81 and 82 on the substrate stage PST, and 
the long mirror 75, and the distance between the interferometer unit 83 and the long mirror 
77. Therefore, although some optical system which constitutes an interferometer path is 
carried on the Y carriage 72, even if the Masanao nature of the portion is bad, a 
measurement error does not occur. 

[0029] The long boundary 75 has the length which covers the move stroke of the direction 
of Y of the interferometer units 81 and 82 which move with the substrate stage PST, and 
the long boundary 77 has the length which covers the move stroke of the direction of X of 
the interferometer unit 83 which rides and moves to the substrate stage PST similarly. 
Moreover, the optical path of the laser beam which goes back and forth between the 
interferometer unit 81 and the long mirrors 75 is set up on stator 66A installed in 
accordance with X shaft orientations of the X linear motor 64. That is, the interferometer 
unit 81 measures the distance between the substrate stage PST and the long mirror 75 in the 
position where the driving force of the X linear motor 64 acts. Similarly the optical path of 
the laser beam which goes back and forth between the interferometer unit 82 and the long 
mirrors 75 is set up on stator 66B installed in accordance with X shaft orientations of the X 
linear motor 64, and the interferometer unit 81 measures the distance between the substrate 
stage PST and the long mirror 75 in the position where the driving force of the X linear 
motor 64 acts. 

[0030] Drawing 4 is a schematic diagram explaining the structure of an interferometer unit. 
Although here explains taking the case of the interferometer unit 81, other interferometer 
units 82 and 83 have the same structure. The interferometer unit 81 consists of a 
polarization beam splitter 95, a criteria mirror 96, a cube corner reflector 97, and quadrant 
wavelength plates 98 and 99. 

[0031] Incidence of the laser beam LI reflected with the reflecting mirror 91 on the Y 
carriage 72 is carried out to the polarization beam splitter 95 of the interferometer unit 81, 
and it is divided into the transmitted light component 1 and the reflected light component 2 
by the polarization beam splitter 95. It is reflected in the criteria mirror 96 through the 
quadrant wavelength plate 98, and the 90 degrees of the polarization directions rotate 
through the quadrant wavelength plate 98 again, it is shortly reflected by the polarization 
beam splitter 95, and incidence of the reflected light component 1 is carried out to a cube 
corner reflector 97. It is again reflected by the polarization beam splitter 95, and the laser 
beam which has returned from the cube corner reflector 97 progresses, and carries out 
incidence of the optical path 3 to the criteria mirror 96. The laser beam reflected in the 
criteria mirror penetrates a polarization beam splitter 95 as it is, and it carries out outgoing 
radiation from the interferometer unit 81. 

[0032] On the other hand, it is reflected in the long mirror 75 through the quadrant 
wavelength plate 99, and through the quadrant wavelength plate 99, the 90 degrees of the 
polarization directions rotate, they penetrate a polarization beam splitter 95, and carry out 
incidence of the reflected light component 2 to a cube corner reflector 97 again. The light 
which has returned from the cube corner reflector 97 penetrates a polarization beam splitter 
95 again, progresses and carries out incidence of the optical path 4 to the long mirror 75. It 
is reflected by the polarization beam splitter 95, and outgoing radiation of the laser beam 
reflected in the long mirror is carried out from the interferometer unit 81 . 
[0033] In this way, after outgoing radiation of the interference light with the laser beam 



which went back and forth between the laser beams and the long mirrors 75 which went 
back and forth between the criteria mirrors 96 two times two times is carried out from the 
interferometer unit 81 and it is reflected with the reflecting mirror 91 on the Y carriage 72, 
incidence is carried out to the interferometer receiver 78, and it is detected. The distance 
between a polarization beam splitter 95 and the criteria mirror 96 is eternal. On the other 
hand, the distance between a polarization beam splitter 95 and the long mirror 75 changes 
with movements of the substrate stage PST, the interference state of the interference light 
which carries out outgoing radiation becomes a thing reflecting the distance of the 
interferometer unit 81 and the long mirror 75 from the interferometer unit 81, and the 
interferometer receiver 78 measures the distance of the interferometer unit 81 and the long 
mirror 75 from change of an interference fringe. In the example of illustration, the direction 
coordinate of X of the substrate stage PST is searched for by taking the average of the 
distance measurement value by the interferometer unit 81, and the distance measurement 
value by the interferometer unit 82, the division of the difference of the distance 
measurement value by the interferometer unit 81 and the interferometer unit 82 is carried 
out in the direction distance of Y of both the interferometers units 81 and 82, and the angle 
of rotation of the substrate stage PST is measured. Moreover, the direction coordinate of Y 
of the substrate stage PST is calculated from the distance measurement value using the 
interferometer unit 83. 

[0034] The mask stage RST which returns to drawing 1 and by which surfacing support of 
the mask-stage equipment 13 was carried out by non-contact above the aforementioned 
base 23 and the base 23 (stage main part), While driving a mask stage RST by 
predetermined stroke to Y shaft orientations which are scanning directions (the relative- 
displacement direction) X shaft orientations which intersect perpendicularly with Y shaft 
orientations are equipped with the mask drive system 24 which carries out a minute drive, 
and the frames 25 and 26 for reaction force interception (supporter) which receive the 
reaction force produced with the drive of the mask stage RST by this mask drive system. It 
is being fixed to the **** surface plate 21 shown in drawing 1 , the base 19, and the base 
plate BP by the floor line FD through opening formed, respectively, and the end face of the 
frames 25 and 26 for reaction force interception misses to the floor the reaction force 
generated by movement of a mask stage RST. The above-mentioned reaction force is not 
transmitted to a projection optical system PL by these frames 25 and 26 for reaction force 
interception. For this reason, high exposure of precision is realizable. 
[0035] The drive system of mask-stage equipment 13 has the same structure as the drive 
system of the substrate stage PST, and has the composition as the coordinate position 
detection equipment of the substrate stage PST also with the same coordinate position 
detection equipment of a mask stage RST using the laser interferometer. In addition, 
although considered as the composition which presents the shape of a KO character in 
which a stator carries out opening towards a stage with the form of the above-mentioned 
operation, as shown, for example in drawing 5 , you may be the composition in which 
Stators 59A and 59B carry out opening towards + Z direction. In this case, what is 
necessary is just to make a needle into the configuration which hangs to - Z direction [ into 
a stator ]. Moreover, the Y linear motor 64 and the X linear motors 65A and 65B which are 
the above-mentioned linear motors can apply both of the moving-coil-type and MUBINGU 
magnet type form. 

[0036] Moreover, this invention is applicable also to the stage equipment driven with 
driving gears other than a linear motor. Drawing 6 is the outline perspective diagram 
showing the example which applied this invention to the substrate stage equipment driven 
with a ball screw, and drawing 7 is the outline plan. 

[0037] This substrate stage equipment is equipped with the mechanism for driving the 



substrate stage PST and the substrate stage PST in which it is located above the base 19 and 
the base 19. A drive is equipped with the X motor 1 13 which carries out the rotation drive 
of the ball screw 1 14 and it, and the Y motor 103 which carries out the rotation drive of the 
ball screw 104 and it. Glass-substrate P is held by vacuum adsorption etc. through a non- 
illustrated substrate electrode holder on the upper surface of the substrate stage PST. The Y 
motor 103 drives the Y carriage 102 along with the Y guide 101 . The X guide 1 1 1 is being 
fixed to -X side edge section of the Y carriage 102. It moves in the direction of Y with the 
Y carriage 1 02 by driving the Y motor 1 03 on the substrate stage PST, and moves in the 
direction of X along with the X guide 1 1 1 from driving the X motor 113. 
[0038] Coordinate position measurement of X of the substrate stage PST and the direction 
of Y is performed using a laser interferometer like said stage equipment. For coordinate 
position measurement of the direction of X of the substrate stage PST, the long boundary 
75 for laser interferometers is fixed through the supporter material 74 on the base 19, and 
the interferometer unit 121,122 which made the cube corner reflector and the plane mirror 
the pair on the substrate stage PST is arranged. Moreover, the long boundary 77 for laser 
interferometers is fixed through the supporter material 76 on the base 1 9 for coordinate 
position measurement of the direction of Y of the substrate stage PST, and the 
interferometer 123 which made the cube corner reflector and the plane mirror the pair on 
the substrate stage PST is arranged. Moreover, the reflecting mirror 131,132,133 for 
optical-path bending which constitutes an interferometer path is installed on the Y carriage 
102. 

[0039] The optical path of the laser beam which goes back and forth between the 
interferometer unit 122 and the long mirrors 75 is set up on the position 1 14 where the 
driving force by the X motor 1 13 acts on the substrate stage PST, i.e., a ball screw. In this 
way, the interferometer unit 122 measures the distance between the substrate stage PST and 
the long mirror 75 in the position where the driving force of the X motor 1 13 acts. By the 
distance measurement value by the interferometer unit 122, the direction coordinate of X of 
the substrate stage PST is searched for, the division of the difference of the distance 
measurement value by the interferometer unit 121 and the interferometer unit 122 is carried 
out in the direction distance of Y of both the interferometers unit 121,122, and the angle of 
rotation of the substrate stage PST is measured. Moreover, the direction coordinate of Y of 
the substrate stage PST is calculated from the distance measurement value using the 
interferometer unit 123. 

[0040] Since the relative position of the actuator for a drive and the laser interferometer 
which measures a moving-part position does not change according to this invention, even if 
stage moving part is in which position of X and a Y coordinate system, the frequency 
response of a control system does not change. Therefore, it becomes filterable by the 
control controller and still higher controllability ability is obtained. 
[0041] Moreover, in order to require flatness high to the field of a member in which a long 
mirror is attached in order to maintain the precision of a long mirror plane until now and to 
maintain it, rigidity could not but be needed, and it surely could not but become thick heavy 
parts. However, it can constitute from this invention, without taking into consideration to 
the weight of not only the weight of the main part of a long mirror but the member to 
support, since it is possible to have a long mirror in a fixed side. Therefore, the long mirror 
could be incorporated, without completely spoiling flatness. 

[0042] We are anxious about the interferometer composition by this invention producing an 
Abbe error. Since the laser beam side which performs position measurement will move 
when based on the projection optical system PL which does not move during exposure 
especially, the error proportional to the interval (delta x or deltay) of a laser beam and a 
projection optical system PL will arise. However, even if it is that case, an Abbe error can 



be made to cancel by applying amendment, using the error of the direction of Y as deltax- 
deltatheta using the error of the direction of X as deltay-deltatheta, since it is acting as the 
monitor of all the variation rates of the direction of X of moving part (the substrate stage 
PST, mask stage RST), the direction of Y, and the direction of theta. 
[0043] Although considered as the composition which applies the stage equipment of this 
invention to an aligner 1 1 with the form of the above-mentioned implementation, it is not 
limited to this and can apply also to precise measurement devices, such as drawing 
equipment of an imprint mask, and a position-coordinate measuring device of a mask 
pattern, besides aligner 1 1 . As a substrate, the original edition (synthetic quartz, silicon 
wafer) of not only glass-substrate [ for liquid crystal display devices ] P but the 
semiconductor wafer for semiconductor devices, the ceramic wafer for the thin film 
magnetic heads, the mask used by the aligner, or a mask etc. is applied. 
[0044] The pattern of Mask R can be exposed in the state where Mask R and glass-substrate 
P other than the scanned type aligner (scanning stepper; U.S. Pat. No. 5,473,410) of step - 
which carries out the synchronized drive of RETEKURU R and the glass-substrate P, and 
carries out scanning exposure of the pattern of Mask R as an aligner 11, and - scanning 
method were stood still, and it can apply also to the projection aligner (stepper) of a step- 
and-repeat method which carries out step movement of the glass-substrate P one by one. As 
a kind of aligner 1 1, it is not restricted to the aligner for liquid crystal display device 
manufacture, but can apply to the aligner for manufacturing an aligner, the thin film 
magnetic head, an image pck-up element (CCD) or a mask for the semiconductor-device 
manufacture which exposes a semiconductor-device pattern to a wafer, etc. widely. 
[0045] Moreover, charged-particle lines, such as the bright line (g line (436nm), h line 
(404.7nm), i line (365nm)) and the KrF excimer laser (248nm) which are generated from an 
extra-high pressure mercury lamp, an ArF excimer laser (193nm), and not only F2 laser 
(157nm) but an X-ray, and an electron ray, can be used as the light source of the lighting 
light for exposure. For example, when using an electron ray, a thermocouple-emission type 
lanthanum HEKISABO light (LaB6) and a tantalum (Ta) can be used as an electron gun. 
Furthermore, when using an electron ray, it is good also as composition which uses Mask 
R, and is good also as composition which forms a pattern on a direct wafer, without using 
Mask R. Moreover, you may use higher harmonics, such as a YAG racer and 
semiconductor laser, etc. 

[0046] Any of not only unit systems but a reduction system and an expansion system are 
sufficient as the scale factor of a projection optical system PL. Moreover, what is necessary 
is just to use the electron optics system which consists of an electron lens and deflecting 
system as optical system, in making it the optical system of a reflective refraction system or 
a refraction system using the material which penetrates far ultraviolet rays, such as a quartz 
and fluorite, as ** material as a projection optical system PL when using far ultraviolet 
rays, such as an excimer laser, when using F2 laser and an X-ray (Mask R uses a reflected 
type type thing), and using an electron ray. In addition, the optical path which an electron 
ray passes cannot be overemphasized by making it a vacua. Moreover, it can apply also to 
the BUROKISHIMI tee aligner which Mask R and Wafer W are made close and exposes 
the pattern of Mask R, without using a projection optical system PL. 
[0047] You may use the flat-surface motor which the magnet unit (permanent magnet) 
which has arranged the magnet to two dimensions, and the armature unit which has 
arranged the coil to two dimensions are made to counter as a drive of each stages RST and 
PST, and drives each stages RST and PST with electromagnetic force. In this case, what is 
necessary is to connect either of a magnet unit and an armature unit to Stages RST and 
PST, and just to establish another side of a magnet unit and an armature unit in the move 



both sides (base) of Stages RST and PST. 
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[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing an example of the aligner by this invention. 
[Drawing 2] The appearance perspective diagram of substrate stage equipment. 
[Drawing 3] The outline plan for explaining the composition of the laser interferometer by 
this invention. 

[Drawing 4] The schematic diagram explaining the structure of an interferometer unit. 
[Drawing 51 The schematic diagram showing other examples of the substrate stage 
equipment by this invention. 

[Drawing 6] The schematic diagram showing other examples of the substrate stage 
equipment by this invention. 

[Drawing 71 The outline plan of the substrate stage equipment shown in drawing 7 . 
[Drawing 81 Conventional step - and the schematic diagram of the scanned type aligner of - 
scanning method. 

[Drawing 91 The perspective diagram showing the outline composition of the conventional 
substrate stage. 
[Description of Notations] 

1 1 [ — Mask-stage equipment, 14 / — Main part column, ] — An aligner, 12 — Lighting 
optical system, 13 15 [ — The base, 20 / — Leg, ] — Substrate stage equipment, 16 — A 
vibrationproofing base, 19 21 [ — The base, 24 / — Mask drive system, ] — A **** surface 
plate, 22 — The leg, 23 25 26 — 54 The frame for reaction force interception, 55 ~ The 
frame for reaction force interception, 57A, 57B [ - Supporter material, ] » A needle, 59A, 
59B - A stator, 62 64 - X linear motor, 65A, 65 B-Y linear motor, 66A, 66B - Stator, 67 
[ - An air pad, 71 / -- Y guide, ] — X carriage, 68 - X guide, 70 72 [ A long boundary, 
76 / — Supporter material, ] Y carriage, 74 - Supporter material, 75 77 [ - Supporter 
material, 81 82, 83 / - Interferometer unit, ] - A long boundary, 78 - An interferometer 
receiver, 79 91, 92, 93 [ — Criteria mirror, ] — A reflecting mirror, 95 — A polarization 
beam splitter, 96 97 [ — Y guide, ] — 98 A cube corner reflector, 99 - A quadrant 
wavelength plate, 101 102 [ - A ball screw, 111 / — X guide, ] — Y carriage, 103 Y 
motor, 104 1 13 [ - Interferometer unit, ] X motor, 1 14 - A ball screw, 121,122,123 
131,132,133 [ — Light source system, ] -- A reflecting mirror, 200 » An X-Y stage, 201 
207 [ — A projection optical system, 212 / — Surface plate, ] ~ A mask, 210 - A main- 
control system, 211 214 [ -- Y guide conveyance object, ] — X guide, 216 — The 1st mobile, 
218,220 219 [ - Drive system, ] - A reticle-stage drive system, 222 - Y guide, 223 
224,226 [ ~ Y linear motor, ] - X linear motor, 228 -- A connection member, 232,234 236 
[ - Laser interferometer, ] — A **** stage (the 2nd mobile), 242 — Y directional-axis 
acceptor, 246 250 [ — A base plate, FD / — An installation floor, IL / - Lighting light, LI, 
L2, L3 / — The laser beam for measurement, P / — A glass substrate, PL / — A projection 
optical system, PST / - A substrate stage, R / - A mask, RST / — Mask stage ] - Y move 
mirror, 252 — A sensitization substrate, BP 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 7 ] 
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[Drawing 8] 
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[Translation done.] 
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